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[57] Abstract: 

PURPOSE: To obtain the DNA fragment containing a gene coding dihydrodipicolinic 

acid reductase from Brevibacterium-flavum, and capable of transforming a Coryne 

type bacteria to produce useful products such as L-lysine, etc., in a high 

efficiency. CONSTITUTION: A nova! DNA fragment expressed by formula, etc., 

containing a gene coding dihydrodipicolinic acid reductase (EC-1. 3. 1. 26), 

derived from a Brevibacterium-flavum [[e.g. Brevibacterium-flavum MJ-233 (FERM-BP- 

1497), etc.]. The enzyme is obtained as a form of an objective DNA fragment, by 
culturing Brevibacterium-flavum MJ-233 until the logarithmic growth phase, 
collecting the microbial cells, suspending them in a solution containing a lysozyme, 

further adding protease K and a surface active agent to subject them to 
bacteriolysis, collecting genes from the bacteriolytic solution by a conventional 
procedure, treating the genes with a restriction enzyme, and selecting a DNA coding 
dihydrodipicolinic acid reductase. 

|51] Int'l Class: C12N01509 C12N00121 C12N01509 C12R001 13 
C12N00121 C12R00115 
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[sH^lg j ] ^i/t'/^f!J^ , 7^^ ( Brevib evibacteriumflavum) ^l/t'/^f !J !>A • 77/U 
acterium flavum ) &&<Di? t ^fc?=» ^ ( Brevibacterium flavum ) MJ -2 3 3-Cfc5gj#% 

*~t? (EC 1.3.1.26) £=>-K1-£ififc^$r&tfDN HCffiiODNA^. 

ABrtto [Bl**3] K0)DNA*1K0I: 



ATGGGAATCA 


AGO l TGGCO l It l WKtAGCC 


AAAuuCLulu 


TTY!f"T7 n ' A A A r* 

I luulLAAAL 


lAl luluuCA 


cn 
DU 


GCAGTCAATG 


AGTCCGATGA TCTGGAGCTT 


GTTGCAGAGA 


TCGGCGTCGA 


CGATGATTTG 


120 


AGCCTTCTGG 


TAGACAACGG CGCTGAAGTT 


GTCGTTGACT 


TCACCACTCC 


TAACGCTGTG 


180 


ATGGGCAACC 


TGGAGTTCTG CATCAACAAC 


GGCATTTCTG 


CGGTTGTTGG 


AACCACGGGC 


240 


TTCGATGATG 


CTCGTTTGGA GCAGGTTCGC 


GCTTGGCTTG 


AAGGAAAAGA 


CAATGTCGGT 


300 


GTTCTGATCG 


CACCTAACTT TGCTATCTCT 


GCGGTGTTGA 


CCATGGTCTT 


TTCCAAGCAG 


360 


GCTGCCCGCT 


TCTTCGAATC AGCTGAAGTT 


ATTGAGCTGC 


ACCACCCCAA 


CAAGCTGGAT 


420 


GCACCTTCAG 


GCACCGCGAT CCACAQGa 


CAAGGCATTG 


CTGCGGCACG 


AAAAGAAGCA 


480 


GCCATGGACG 


CACAGCCAGA TGCGACCGAG 


CAGGCACTTG 


AGGGTTCCCG 


TGGCGCAAGG 


540 


TTAGATGGAA 


TCCCAGTTCA CGCAGTCCGG 


ATGTCCGGCA 


TGGTTGCTCA 


CGAGCAAGTT 


600 


ATCTTTGGCA 


CCCAGGGTCA GACCTTGACC 


ATCAAGCAGG 


ACTCCTATGA 


TCGCAACTCA 


660 


TTTGCACCAG 


GTGTCTTGGT GGGTGTGCGC 


AACATTGCAC 


AGCACCCAGG 


CCTAGTCGTA 


720 


GGACTTGAGC 


ATTACCTAGG CCTGTAA 








747 


T**tt5^t Ko^f=» V (EC l. 


11***4] &<nr$ /mm: 



3.1. 26) K+Sae^i^ffrDNAWrtf. 

Met Gly lie Lys Val Gly Val Leu Gly Ala Lys Gly Arg Val Gly Gin 

1 5 10 15 

Thr He Val Ala Ala Val Asn Glu Ser Asp Asp Leu Glu Leu Val Ala 

20 25 30 

Glu lie Gly Val Asp Asp Asp Leu Ser Leu Leu Val Asp Asn Gly Ala 

35 40 45 

Glu Val Val Val Asp Phe Thr Thr Pro Asn Ala Val Met Gly Asn Leu 

50„_ _.55„ 60 

Glu Phe Cys lie Asn Asn Gly lie Ser Ala Val Val Gly Thr Thr Gly 
65 70 75 80 

Phe Asp Asp Ala Arg Leu Glu Gin Val Arg Ala Trp Leu Glu Gly Lys 

85 90 95 

Asp Asn Val Gly Val Leu lie Ala Pro Asn Phe Ala lie Ser Ala Val 

100 105 110 

Leu Thr Met Val Phe Ser Lys Gin Ala Ala Arg Phe Phe Glu Ser Ala 

115 120 125 

Glu Val He Glu Leu His His Pro Asn Lys Leu Asp Ala Pro Ser Gly 

130 135 140 

Thr Ala He His Thr Ala Gin Gly He Ala Ala Ala Arg Lys Glu Ala 
145 150 155 160 

Gly Met Asp Ala Gin Pro Asp Ala Thr Glu Gin Ala Leu Glu Gly Ser 

165 170 175 

Arg Gly Ala Arg Leu Asp Gly lie Pro Val His Ala Val Arg Met Ser 

180 185 190 

Gly Met Val Ala His Glu Gin Val lie Phe Gly Thr Gin Gly Gin Thr 

195 200 205 

Leu Thr He Lys Gin Asp Ser Tyr Asp Arg Asn Ser Phe Ala Pro Gly 

210 215 220 

Val Leu Val Gly Val Arg Asn He Ala Gin His Pro Gly Leu Val Val 
225 230 235 240. 
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Gly Leu Glu His Tyr Leu Gly Leu 

245 

"C**tl$^fc K*^f ^y^k^^- bf (EC 1. 
3.1.26) fc3-K-r*»e***trDNAWW\, 

C 1 a I 1 

Xb a I 1 

P s t I 2 

Dra l 1 

dn A»jt = y ♦fiiiBMrtTiiiiiwiwftSr^sae 

[000 1] 

fcf (EC 1.3.1.26) K1-$ae*&ft 

A ( Brevibacterium flavum ) ^^©DNAlrii", $ED 
NAWr^^Wr-Sm*^^^^^ h\ fcjlfl*^* 

[0 0 0 2] 

Itt*©ft«l Knv^ay>&l^^~-- (EC 
1.3.1.26) fl. fiK^fi*aP»fc LtJfl^feftSL 

fe^t LTtt, tr-a!) ( Escherichia coli) 

S^tOitfe^ (J. Biol. Chem., 259, 14829-14834. 19 

88»JB), jBjtfay*/^?^ *A ■ 
rynebacterium glutamicum ) S^^afS*? - (Mol. Gene 
r. Genet., 220, 478-480, 1990 #J$) (COl *T©i8ft 

^M^fc2>^^^^T y D-^ « 77^-^ ( Brev 
ibacteriuai flavum ) fcJfeO^fc Kg iPfcTa y >8fcuy 

y ^yo«56*"C(*, L-y^vo*««K»jiw*> 

[0 0 0 3] 

*MfMm\zm+Z7\sV'<? J T))VJ*-y7;<>M> (Brev 
ibacteriitm flavum) &3fccD^ t K° ^fcT 3 ]) ^Wtls? 



SWB** iSll^tf $ fc^mWS 2 (CfB<fc<Z>DN 

«WfWfr<0*ft$ (k b) 
0.7, 2.8 
1.5,2.0 

0.25,0.5,2.75 
1.2,2.3 

^^-■tfia-miefwiu ttae^srwrai 

jKfcft«£a>b»»Wfc: L — y ^*r«a+5 - £ Xh 

So 

[0 0 0 4] 

««WSt*1f ofc*S*, =» y *ffi«B**fe* 
fi^€rfttrDNA»r>i-«r*(iU »DNA»frMS4 

^^7^^ Ktc#Abr3y*a»««r*SMs* 
u tt^TCftSiLfcay^aMiBB^L-y^^+n 
^fcif h7tpp i;tr= y £*ri- 

(1) ^l/^f 'J »A - 7 7/^ (Brev 
ibacterium flavum ) **©^t Ko^lfay 

t?*r=— Kr*afir*«:£tfDNA«f>i\ (2) 

«DNAKfr*«*-i-*tt*a.:/7;*s K. (3) 

ttttft*.^?;*^ Ki£j;9*Kfi»sftfc3y*ffliii! 

JBt*6wfc is:**), =«y*aBW«rtt?^t Kn^tTay 
#1-5 3y*a!*IBll*mM-5rfc*s-5riSB"C*-5, d»< 

urwasixfca y *a*irti«:fflv^ l - y 

[000 5] 

feffira- K-rsaeT-t^tpDNAWfii- 

O^T-ft* rAWfrj *W*-r6£ ) * 

y ^!r^t$^, BPfe^t Kp^trayy* 

f^^— tf (ec 1.3.1.26) K-rsae^DN 

[0006] *»wos^t Ko^tra y vwl^¥^^— 

■tf* K-TSa&f «T*tfDNAl|f>i-H:*fl5«atEW 
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( Brebibacterium flavum ) M J — 2 3 3 (FERM BP 
-1497) &£Xttn&Xm&»&\zm\,*bti&o 

lM*:£ATfc^1-. AMXtt. ±E=iy*sawSu 

If^l/^^f !) !>A • 77/UM J - 2 3 3 (FERM B 
P-1497) |*(0JBAttDNA±te#ftU *0&&#DN 
AftiB154«iRB*-C§IWfU, 4CS«K»^<0*A»P> 

A.- 7 7/UMJ-2 3 3«c«>**ttA»6»ife(c:J:»)ft 
fe#DNA*ttfflU ttftftflcDNA«:S^&«j|R» 

fetlfcDNAWffr*, *!iifc-*--#HtfrF-«r#-f fc'* 

fipHSG2 9 8 lC#£lC<fcr>pA1- 

(^v-^y tr ■ = 

y ) £M#;C gsc4 5 4 9 [3:^31 y e r • 3 y v 5 

^-^x y ^ • * h y$ • — ( Escherichia coli G 

enetic Stock Center) . *f/*— M V h • *7 • * 

n i 



o^— , ^— • a.;=./<— WT>r (Department of Bi 
ology, Yale University) '.P.O.Box 6666 New-Haven, 
GT 06511-74, USA A#fttfc] «r»K*S*U 

yi/f/^fy £A • 7 7/UMJ-2 3 3&Efe&OA 

[0 0 0 7] ±E^*»-J: 9»&*iSA»Fii-«)«t t-c 

I*, ifeyutf/^xy £A • 77/^M J -2 3 3£> 
ftfe^DNAfelWRIiWI H i n dIIItcj:0a5±»WL 
-C^<bftS, *#SJft3. 5 k ba>DNAWJ5:&*tf* 

ta— K-reaie+fc^tp^ts^fta. 5 k b <odn 

A«>i-«r*1iWIS»»lcJ:*)9I»fLfc»<o, MRMI*B 

[0 0 0 8] 



ran wmm. $ c k b > 



C 1 a I 1 
Xba [ 1 
Pst [ 2 

D r a I 1 

[0 0 0 9] 4*3, *M»»lc*sv^-c, $JfES*&lc<fc5 
rKfllAffiftj tt, DNAWfK-*fctt^9^5 K*r» M 

K*£>*§£j Rt/y^^^ H$>***tt* 7#a-*y 
A^7 7-^ ( A. phage) ^DNAfrUSMBK H i n dl 

^fcltt, ^i/^y t7 ' = y C07r^ • x-y?* 17 4 
77-v 1 U x 1 7 4 phage) (QDNA^J^j H a 
^III-TWWrbrWbHS^ftiE^DNAK^ra 

-jk y r ^ y &t % YVtv^to^wem^w^^hm 



0.7, 2.8 

1.5. 2.0 

0.25, 0.5. -2*75 

1.2,2.3 

NA*r/^D*£$«:J«tt"*-5. ^7^5K©«*tt, 

DNA»fr^*#£©*3fe»C*5v*T, 1 k b«±©l»Ji- 
Tff ?>n-6*JII*r«fflU ftO. 1 kbi>e> 1 k b^M 

[0 0 10] — JiIBLfcz/H^^y VJ* ' 77 
/UMJ - 2 3 3PfefeftDNAfrlMI»BB H i n dll 

kbODNAUffrlcovtii. **>«»EWI*::/7XS 
KpUC118ifcttpUC119 
*Ffit**s*9 Is*?- K»*ft (dideoxy chaintermina 
t ion method, Sanger, F. b. Proc. Natl. Acad. Sci. 
USA, 74, p5463, 1977) X 0 »J6+ 5 r £ £ 0 
5lCLT*3tLfc±K*:**35 s »3. 5 k b©D 

NA^wisia^j^wt^y • y — r -r ^-7i/ 
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-A (OR F) <0#&&>68MfeLfcS>fc Ko^tfajy 
[0011] : 1 lil^$il5*iSE^I*:fi*U 

vMbix^DNA-a-^e, ta^tfTT^-r K • /W^> 

tiv\ *fc, E3«*: lfc^4:h,5£SE0J$:S£ 
LT*S#»W©DNAKJT-tt, KD^f=!Jyi 
I,??*— = - K-f5«WB*r*«»fctRft 5 r. id? 

f y tf£a — K-t-Sate^Sr^tfDNA 

££ifc3. 5 k bODNAWrH-<0**»JK»*fcJ:SW 

[0 0 121 *»H<0$*fc Kny^a y 
-tftra— K+5itfif?-Sr*trDNA»r>T- (Atertf) £2S 

[0 0 13] *»Wo^t Kns?^y^»^ 

-*-i±, ay^sHBB^ffi-^ttae^a^^o 
[ooi4] **w<©A»#**Al-sr = 

xtf, ^5KpCRY30 (WH^3-210184^ 
i);/7^;KpCRY21, p CRY 2KE, pC 
RY2KX, pCRY3l, pCRY3KEfc<tt/pC 
R Y 3 K X (ftH¥2-276579-S|r£ttt) ;^7^iKpCR 
Y2fcJ:U t pCRY3 (#IJB¥l-I91686^*8) ; 7*7 
^5 Kp AM 3 3 0 (flf $0358-67679^18) ;^7^; 

K p HM 15 19 (»Hiag58-77895^«) \7~7 7.% 
KpAJ 6 5 5, pAJ 61 1 & cfclJKp A J 1844 

(*HillB58-192900»^«) ;^$KpCGl (ft 
MBS57-1345004MMa) ; ^7 * S K p C G 2 (ttNHB58 



-35197*4^*) ; ^7^ ^ Kp CG 4*5,fctfp CG 1 1 
«#BBBg57-1837g9*^W ^7XU*^t6 

K<9#fe^»1!6SrS]Sae-?-Sr«tpDNA««*3J: 

7^U'pCRY30, pCRY2K pCRY2K 
E, pCRY2KX, pCRY3K pCRY3KE, 
p C R Y 3 KX WjWSF iBKlfflV^ih/*. 
[0 0 1 5] ±12^7^^ K^*-pCRY3 0£lsa 

7.$ ^$-^-7* ( Brevi bacterium stationis ) IF012144 

(FERM BP-2515) 1)*t>7*7 7 ^ KpBY5 0 3 
1-95785*4**) DNASr#ttfc<fc9J*mU -ttSriW 

fl5afi J ?-<:^tr*ft**5»4. 0 k b ©DNAlK'S: 
^Oft-To PW»lcLT*:/?*S KDNA&MWffcE 
c oR I^Jz^Kpn I -C^3gLT, 7 , 7^U^!lit: 
«tt*^5*e*&£t**f £*M6 2. 1 k bcODNA 
Wi". *e>*tfc2o<0DNA»WS-«:;/7*5 
KpHSG29 8 (^Sififi) O Eco RI - Kp n I 

$m*$£X fiS a l I timicZMiiMjktfZhlcJ: U , 
/7^^ KpCRY3 O^rPSr^r £j&s-?§5. 

[0 0 16] ±1^7*5 K^*-^>#3S9J 

<9Afcr>irOiSAtt, ^7^v K^<**— 1 

^^tcflfr?5A^*3J:U!^Lfc^7X^ K"<^-£ 
SfcfiiBSftT^^— DNAOflFftTtCDNA 

y # — t?*iffl-«MI* 9 fr 5 

^7^5 KpCRY3 0^O*«9iOA»fW©»A 
11, 'fy* * Kp CRY 3 0 W^l Bam H 1 "CBB 

Sra-K+^ate^^tfDNAlK^ <A«fr)v) £DN 

[00171H UT3toa4*t«*»WOA»K*«:^9 
**'KpCRY3 0C|AL^IflM/7^; Kli, i/ 

*5 *> l - y v v<oa*a»c»afc*offl+6 c t ^« 

*^W#e>Ji, Z<D7*7X$ K* "7*7*^ KpCRY 
30-dapB" t**Lfc. 4:^7^^ KpCRY 3 

o-d a pB©«*#ifcicoivcwt, ^sai^ife0*l2icr 

[0 0 18] ^^icJ:5±?M^^^7^^ K"CJ^ff 
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ff, ^l/tf/^TlJ^A' 77/UMJ-2 3 3 (FERM 
BP-1497), ^l/tf/^fy!>A«77^UMJ233 
-AB-41 (FERM BP-1498), ]) $A • 

77^AMJ 2 33— ABT— 11 (FERM BP- 1500), 
^^WrP £i» • 77/UMJ 2 3 3-ABD-2 
1 (FERM BP-1499) fc*3, _hgB FERM 

BP-1498 O&tfcl* FERM BP-I497 Otift&fflkb UD 

FERM BP-1500 OftRft FERM BP-1497 

ttSCJM*T?*6 (4*BBBB62-51998*4i«#fla) . S f> 
IC, FERM BP-1499 OUtfli* FERM BP-1497 CD&tfc&& 

"C&S (»BBH361-177993#^a#J!B) . 

[0019] ±&ik±to<oibiz % ^u^ry £a • 

T>^~Ttf^X ( Brevi bacteriumaniDoniagenes ) ATCC 
6871, ffl ATCC 13745, m ATCC 13746, 7U¥/<?T 
V £ A • v f /< y # ^ ( Brevi bacterium divaricatum ) AT 
CC 4020, ^Hr/^f!) £A • 7^ F77->^^A 
( Brevi bacterium lactofermentum ) ATCC 13869, a y 
^^T'J £A • #)\<9 % % A ( Corynebacterium glut 
ami cum ) ATCC 3183<WS LTffil>5 £ t h 

AM J -2 3 3 A*0««cSrfflv>5»^ ^VMc(oA# 
1-6^7^ 5 K p B Y 5 0 2 (4#HDS63-36787-9-&«|» 

9 *W«cJ:9:/7*5 KpBY50 2^ 

i^SCtaSHSLV*. 7'7^^KpBY50 2^i 

£~i~Z> Z.k t> °TiE~Cfo5 [Bacteriologi-cal Review, 3 
6, 361, 1972 #M8L ±15^7* S Kp B Y 5 0 2 £A 

[0 0 2 0] 1' tX^xy ?A • 77/UMJ 

- 2 3 3<D£.^%*$z±\zmm+zm&, wtttfo. 2 

— 5 0 ng/ml ft&CDT^ y v^^WV^fc L< tta:^- 
v??A:/n* K^mt5W:im 1 ^fc^l 0 

SrflrRLr*^**^*^, ^3 5^2 Bffii&il 
*fM:fT*V\ 7^7^^ Kp BY 5 0 2 jW»*S*lTv* 

BY5 0 2^|&5&£jft,fc:/UbV^7 i y tyJ\ • 7 7/<A 
MJ -2 3 3ft*t*)ftS#P)ii5. 

[0021] iiE^y^^^^taia^xL^^^^ 

K©3l5«5«jEfet LTI*, a*>jc y t T • => V <£_ col 
i)&£XJfi*-Jl'¥='T • An h5^7(Erwinia carotovora ) 
iCOI^TfcfctfO^J: 5JC [N. M. Calvin *5itT P.C 



Hanawalt, J. Bacteriology, HO, 2796, 1988; K. Ito 
6, Agricultural and Biological Chemistry, 52,293, 
1988 *JR], DNAft*»C^^«Sra«i-5*»- 
[Y. Satoh b, J. Industrial Microbiology, 5, 159, 1 
990] 

[0 0 2 2] ±ffi<D*tt-C^Jt«5*L.-C#b*L5^fc K 

p y >mis??f--e#im3Lm£%i-z =* y *a 

ftfflL WxtfTVKX^iJ £^ . 7 7^MJ -2 3 

[oo2 3] w^mat^ 

SCt*s-e#5 0 «>Htt^*HiCtii^5St 

; ^/v^ ^ v^cor ^ j mm ; h m 
[0024] fcht&a&t urn, y v 

!>A, Ig^^y, «it^^3tfv»Srffi^5CtAS"e 
££ 0 \f# $*MhLXt)L\ftt>* f7^ WiifSri^ 

«f*iaitt-ra2 0-4 0t, U. < ttM 2 5 ~ 
3 5tl:, Jgifctf)pHf±5-l 0, »*L<tt7^8© 

[0 0 2 5] ±IE^ffi-C»e>*lS««»*fett#**A» 
y rtdST*6. Jet 
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[0 0 2 6] 

i^ta/n^^r y • - 233^ 

(ODNA»r)i (AWrfr) O^n-vffc 

(A) yi/e/^f !l »A ■ 77/<AM J - 2 3 3Cj 
¥£*»iftA#tt : »3R 2 g, fifcgfcTV*-* 

a 7 g . yvgf-^y^A o.5 g , yvg&-;&y? 

A 0. 5 g, Mg S0 4 ■ 7H 2 0 0. 5 g, Mn S0 4 
* 4-6H z O 6mg, F e S 0 4 • 7 H 2 0 6 m g , 

m&^*r*2. 5 g . 5 g . tr^v 2 0 

0 it g , ^ v loopg, ^3-7 2 0 g 

^f!l^ - 7 J — 2 3 3 (FERM BP-1497) * 

y^-Afcl 0 ng/nl 
[Iftdt : 1 0 mM NaCU 2 0 mM V V X*g 
gfjft"(pH8. 0)* 1 mM EDTA ■ 2Na]l 5ml 

KSWLfc, #ft*T*»a«ioo ng/nl i«o/of 

» (1 : 1. v/v) fcjsapu as-ci o»na^>i: 
aaufca, itsrio-i2tt , 2om 5,00 

^^(Cja^LTto f^bilfcDNAtt, ffft [jijft; 1 0 
mM (PH7.5), 1 mMEDTA • 2 

Na] 5ml WLt4t-C»-^IUi, JSRfc: 

10 0 2 7] (B) i?t Hp^tr=»y >BftuO»~ tf 

«rte (a) 38"C»eixfc7 f wif/<^7 i y • 7 7^ 

MJ - 2 3 3<0£DNA&& 9 0 p 1 *\ 5 0 unit 
CQfEfflffijl H i n dlllt 3 7t:Tll*IHKlSS-&r* 

a-^^^ P HSG2 9 8 (£fi%H) £r*!lPR 



(pH7.6), 10mM^W^>»/K l mM 
ATP, lOmMMgCl-2* *S XXfT 4 DN A y #— 
-tf 1 unit &4aj;5lc#j«#£aSftlU 4ttl5 

[0 0 2 8] ±f£^^ £ 0 <bft^y ^ * * K»«fc 
M[fc*^V*Afe [J. Mol.Biol., 53, 159 (197 

0) ] fcj:*?«rta^t K«^tr=y ^m^y??— \fx& 

*KW**t*, iVx y k r • 3 y ( Escherichia col 

1) CGSG4 5 4 9 (da p B) [() rtfl^fc Knv? 

fc 0 «WE*Lfc«rsa^>3iy tr • = y.CGSG4 5 

4 9 (d a pB) #Sr* *^>T W 5 Omg^t 
■fSa^Jft ; K 2 H P 0 4 7g, KH 2 P0 4 2 
g, (NH 4 ) 2 S0 4 lg, Mg S0 4 • 7H s O 0. 1 
g. ^yUa-* 2 0g*$J:U^^ 1 6 g ZMW* I 

Kn^ea y v&u^ K-r 

KpHSG 2 9 8^§^f2, 7 k b<ODNAWrfr^ 
XT, *#£ift3. 5 k b<0lf ADNAWf^WAbtl 

fc e k* V7^^; KpH 

SG298-dapB" 

J 0 0 2 9] (C) ^b Ko^^y^t/^^-f 

MSB (B) T?»e>nfc^7^ 5 KpHSG298-da 
p B (C^^K^Jf AD N A0frfr $:Tia^lCTy 7 * ^ 
KpUC118 (^SitS) lC^^n-n>i/Lfc 0 
frie^^^^ KpHSG2 98-dap B^^JRBPK?H 

5 KpUC 1 1 8feWRM»* H i n d HI £gft3-frT 
»€>*L$5WIM*i:*a*Lfc. ^ 6 5t:T?l 
0»IB»ij»Lri»»Sr*eS*fcaii:, **t^Jx<0*» 

50mM hy^MT* (p.H7.'6), 1 0 mM 
^ft^W h-/K ImM ATP, lOmMMg 
Cl 2 , ioXXf-T 4 DNA y t? 1 unit 

i^#rt»*:as*DL, 1 2t:-ci 5*IB»SS-e:r, DN 
A4MW**tt£S-£fco 

[0 0 3 0] K»*Srffl^T, Wb* 

/^>9Aj5fe(J. Mol. Bio., 53, 159, 1970) iCfc^flME 
i^acy tr • =3 y c G S G 4 3 4 5*«:®inE*U 
^7t^^5 0mgtWt5I^i K 2 
HP0 4 7 g, KH 2 P0 4 2 g, (KH 4 ) 2 S0 4 1 
g, Mg S0 4 • 7H 2 0 0. 1 g, .X 2 0 g 

$sXVm3i 1 6 gSr*J?*(i»WLTl 1 i + (- 
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I, ^^U'pUCll 8 3. 2kb<DD 



•«ttft*J:Vffll»l»>i-o*#*W:«iaa*l (c^Lfc* 
(^-r^o7t 0 r<ODNA«frioiWIRB*fl»fXI«B!«: 

[003 1] 
[£2] 



y^SPpUCl 18-dapB 



dlRm BKtttitiR ^BfiK*^** * ( k b ) 



C 1 a I 
Xb a I 
P s t I 



1 

2 
3 

[0 0 3 2] ±IB£c 3 l e OTTCTBlWoWWIC^ i 'lc A 



6.7 

1-5.5.2 

0.5. 2.7 5, 3.45 



Hindi 

m 



18-dapB" t^L^o £Lh(c£9* S^fc K^v? 
£Jfo3. 5k bcr>DNASI?r)V ( H i n dIIlBr)t ; A0r 
[00 3 3] |SJfe#J 2 



— tfft^-K-rsHfi^^tp^ftSfta. 5kb©D 
NAWf^oaaia^j*. y^xs: Kpuc l l 8£rt:tt 
pUCi 1 9$r^i^^x2J-^^^^^^K»H^ 
(dideoxy chaintermi nation &) lei 9 , 0 2 tC^L 

-f*s • y— r-f 7 1/- A^S^b'^t Knv^fc* 
OE^!l#* : 1 K^ttSEWS:*1"6 2 4 9^<DT $ 

[0 0 3 4] %ft0l3 



(A) 7*9^5KpCRY30-dapB©8l8 



1 (B) "Cftbftfc:^;** KpHSG2 9 8- 
dapB 5 g 5 units (PfcJRgffjg X b a 

I, *©DNA»<K*©*»^*#ftlcJ:9«MILr 

5Rft*«ttfc. wODNAjMHfefc B am HPJ 

- (3fi&«) 1 ii g t L*:, 6 5 <C ' 



mi&m&& 5 0 mM HJ*«fS* <pH7. 6K 10 
nM'^W h^, ImMATP, 1 OmM M 
gCI 2 , *3j:tfT4DNA!J;tf— £ 1 unit 

£#fc 0 #£;HfciliiSDNAfrffrJ[%&^ B a m HI 3 u 
nits t 3 7 1 MTO^fit-C^^tlfcDN 

LlZ^yX*. Kp CRY3 0 1 fx g£%fl(%5l% B am 
HI 1 unit t 3 7t:"Cl«rWK***T#f>*tfcDN 

■A#flP»**:»£>U r©B^«*6 o#WJta 

5 OmM (pH7.6), 1 OmM W 

h-/K ImMATP, 10mMMgCl 2 , *i 
£tfT4DNAy - If 1 unit £ * 5 fc*J*£ 

[0 0 3 5] ftibtittzryx* KiWS«rfflv^r, ffilBX 
Jfcttl (B) ^K««)#ifeKJ:9. tftfa^Vxytr- 
= JJCGSG4 5 4 9#«:*JHE*U *^>T*>^* 
5 0 tig/ml *a*UWft : K 2 HP 

0 4 7 g. KH 2 P0 4 2 g, (NH 4 ) 2 S0 4 1 g. M 
gS0 4 « 7H z O 0. 1 g, ^3-^ 2 0 g*5<fct/ 
1 6 g*r*«WcSWLTl 1 t-TS] KftifcL 

U aWli«a>&tt8:fcJ:!J:/5*S KDNAWliiL 

KpCRY3 0 8. 6 k bODNAi 

JftdftUi* *$$ft8 00 b p0ffADNABffi'dSB& 
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* 



[0 0 3 6 J (B) y7^-;KpCRY3Q-dapB 

l/^f.!)^'77/UMJ-2 3 3 (PERM BP- 14 
97) Z?7 X % K»**ft 100ml <Diltlg2Ai&ife-C#& 
*«HH«Jffl*"C»*Lfc«, ^>y^G5:l unit/in 

**li#S:jt^»l*^"C*«>, 2 0ml gWi^ffli&ffi 

DBA : 2 7 2mM Va^o- 7mM KH 2 P 
0 4 , 1 mM M g C 1 2 ; p H 7 . 4 ] lCTSs» tfc. H 



sau o.75mi tojma^miB (a) -c»6ftfc:/ 

2 5 00^h, 2 5mFDKRSU ^WJM 
7K^(r2 0^K#«tfc o 4tt3ml©IH2A»i6i: 

[0 0 3 7] 
1*3] 



« 3 

KpCRY 3 0-d a p B 



B am H I 2 

Eco R I 1 

Kpn I 1 

Xba i 1 

_i.o_o 3_s ]. ±e*.ucro Lizmmttmmit i 

l^tKtttf £.*-i6^7^ K£, KpCRY 
30-dapB', K£«*M-31M*£ V 

l/e/^fy • 233-dapB" £ 

7** KpCRY 3 0-d a p BfrfMMBIt B a m HI 
"WHIW $r k\z£9* 7?*^ KpHSG2 9 8\Z& 
&-f£*££ 8. 6 k b^DNA^ttiT, i^fc K 

*f^8 0 0 b p^DNAiWW^tlt 4*3* 

KpCRY30-da pB(Cj:9»frKK 
£hft'7l'V'*9? } JVA • 77^AMJ 2 3 3-d a 
p B ft, ««»o < TfiK ITi 1 #3 *©XKa«B5 

ffi»* : FERM P-13790 t LTfcKSJvC^So 
[0 0 3 9] jOfcflH 

77*? KpCRY 3 0-d a pBO$»fifcI 

i 2 o^-ci 5»mvmjmLitgts 

fclUMI 3 "Cftfe:/ \y e><* ^ U * A ■ 7 7/UM J 2 
3 3-d a pB&ttHU 3 QtV 2 4 Mf|fl3<Z>MMHI 
^tToTto ^ PI«t:LtA»fl!llO0ml45O 
0ml^77^^i:^in 2 Ottl 5$»R8ft£ 



qffifBffrco:fcg£ (kb) 

0.8, 8.6 

9.4 

9.4 

9.4 ■ 

U #«3 0<C-C2 4#l«©l«#llfcfi i ofc Q igUffe 

fto '&bfl1tmW*. ^tv^-^15 Mg/ml 
&-C$&J0 Lfcsp«A»ift*3 J:V*i-^>f V^^CO^p 

«AJ8*»c-je*M*u 3 o^-ei 0^11^1;, 

mWfoCO Atfrifi±fc£W Lfcnn =-<Dlf *fcOl N T 

ft, *^^vvWtaA«Jft±-cwflfe»<o^5fcHltU 
/Co -toJIS*. *^^vvj»fcA«fl!!*Jj:V«»aiA 

T*^^v^«3iiDA»*±fci*prifi-c*>ofc. rft 

lc£ 9, *Bi^7^^ KpCRY 3 0-d a p Bri* 
[0 0 4 0] ggjfeflJS 

0. 4%. «£&T:x*r-£i* 1.4 

%, !)^h-*!)!>ao.o5%, yvger^y^A 

0.0 5%, Mg S0 4 • 7H 2 0 0.0 5%, CaCl 2 
• 2H 2 0 2ppm, FeS0 4 *7H 2 0 2 p p nu 
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MnS0 4 -4-6H z O 2ppm, ZnS0 4 -7H 2 
O 2ppm, NaCl 2 p p m, 2 00 ^ 

g/1, |gg^T5> 100/ig/K #ifsy& 0. 
1%, g#^n** 0.1%^©7KtC^] 10 0ml 
£5 0 Oral^7 7^^i:MUii (Um^kp 
H7.0) L*:&, ^l/f/^f!J^.77^MJ 
2 3 3-d a pBMLt ^1/^5 g/1 

m wj^-x^mmmzmmi,* 3ott2 0m 

5%, mmry^^tJ* 2.3%, yv&-#y?A 

0.0 5%, 0.05%, MgS0 4 - 

7H 2 O0. 5%, FeS0 4 ' 7 H 2 0 2 0 p p M 
nS0 4 -4-6H 2 0 2 0 p p nu tfr^V 2 0 0 /z 

g/i , lifr^ ioom/k *if^y®?o. 3 

%, H^roiJr^ 0.3%^^7K(^»] 1 000ml 

£ 2 1 ®m%m&mci±&fr, 120W20 #fs«i§ 

2 0ml ^r^U 0&&1 OOOrpm, i§^* 1 v 
vm x ia£3 3t\ MOpH7.6^M#T"C2 

4^Rg^$rtfofc 0 mmi&T&, mm® soomi 

Zf$L&M®fc^X 2®ifc#Lfc&, &bi#&o. im y 

^it®^ (pH6. 8) 3-5mll:®jSU w*x& 

(3^ra¥^-c3iHi, mmnm-i ox:) u 
x^^^^L^o mm*4X:v 

2 0#f$, 6, 0 0 0 r proCDi£4>#&l(::&U ^<D}l 

mm#z#&Lit> mbtiit±mm, w*>m&#imm% 

* — £f£te£>$l£lC&Lfc: (TamirH., Meth. Enzymol. 
17B , 134-139, 1971) 0 

[00 4 1] (B) ^bKP^^J^jftl/^^-f 

±ia (a) -c^M^^«r5 0/i i , m%-?hz>vt 

Knyf^ U >&£0. 1 M, $ £l£ 2 mM^^fy 
KT^^V^^^u-^Ky ^:5S5u^ (NAD 
PH) Sfcfi^^WS ^**^ K : «5cS 

ATG GGA ATC AAG GTT GGC GTT CTC GGA 
Met Gly He Lys Val Gly Val Leu Gly 

1 5 
ACT ATT GTG GCA GCA GTC AAT GAG TCC 
Thr lie Val Ala Ala Val Asn Glu Ser 
20 25 
GAG ATC GGC GTC GAC GAT GAT TTG AGC 
Glu He Gly Val Asp Asp Asp Leu Ser 

35 40 
GAA GTT GTC GTT GAC TTC ACC ACT CCT 
Glu Val Val Val Asp Phe Thr Thr Pro 

50 55 
GAG TTC TGC ATC AAC AAC GGC ATT TCT 



(NADH) &20mM h V >Wt®ftmm 
»L«^iSr8 0 0 m 1 , Zti^tlO. 1M !) >-gfe 
%V (pH6. 8) tc^tr^t Kn^fcT 

=*y >misy?*-i?m&mfemR&i&t u z.h,%3 

iCtt* W^ffcSNADPH (NADH) tfU ra o ! 

t5:i:m6o IMTL^, Sf34 0nm 
(C*5 It £ gfc L T N A D P H <DU'J>R&mfe t 

fc£ CL6> yue/^ty # A • 77^AMJ 2 3 3- 

uy??~ e»tttt, 1. Ounit/mg Vhoti. 
^U^^^y £A . 7 7^AMJ -2 3 3 (FERM BP- 
1497) £±fB (A) <tf^-&WcT&HLT&g*!*^$r 
HSU ^^ft^f$$r±IBtf^-^f4(CTSSi:^ 
^tNADPHOM/>i«Lfc 0 m&<D$i%, i> 
t Kn^tT 3!) ^L^^ — i?f£&f*0. 5 units/mg 

[0 0 4 2] 

K^IJ#-^ : 1 
mi\<F>&£ : 747 



tfcfc : MJ-233 

mWL*&-tm?r : CDS 
#&{fcg : 1-747 



7 7^U 



GCC AAA 
Ala Lys 

10 
GAT GAT 
Asp Asp 

CTT CTG 
Leu Leu 

AAC GCT 
Asn Ala 

GCG GTT 



GGC CGT GTT 
Gly Arg Val 



GGT CAA 
Gly Gin 

15 
GTT GCA 
Val Ala 



48 



96 



144 



CTG GAG CTT 
Leu Glu Leu 
30 

GTA GAC AAC 
Val Asp Asn 
45 

GTG ATG GGC 
Val Met Gly 
60 

GTT GGA ACC ACG GGC 240 



GGC GCT 
Gly Ala 

AAC CTG 
Asn Leu 



192 
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t 



Glu Phe Cys 
65 

TTC GAT GAT 
Phe Asp Asp 

GAC AAT GTC 
Asp Asn Val 

TTG ACC ATG 
Leu Thr Met 
115 

GAA GTT ATT 
Glu Val He 

130 
ACC GCG ATC 
Thr Ala He 
145 

GGC ATG GAC 
Gly Met Asp 

CGT GGC GCA 
Arg Gly Ala 

GGC ATG GTT 
Gly Met Val 
195 

TTG ACC ATC 
Leu Thr lie 



He Asn Asn Gly 
70 
TTG GAG 
Leu Glu 



GCT CGT 
Ala Arg 
85 

CGT GTT 
Gly Val 
100 

gtc rrr 

Val Phe 

GAG CTG 
Glu Leu 

CAC ACT 
His Thr 

GCA CAG 
Ala Gin 
165 
AGG TTA 
Arg Leu 
180 

GCT CAC 
Ala His 



CTG ATC 
Leu lie 

TCC AAG 
Ser Lys 

CAC CAC 
His His 
135 
GCT CAA 
Ala Gin 
150 

CCA GAT 
Pro Asp 

GAT GGA 
Asp Gly 

GAG CAA 
Glu Gin 



He Ser Ala Val 
75 

CAG GTT CGC GCT 
Gin Val Arg Ala 
90 

aac rrr 

Asn Phe 



AAG CAG GAC TCC 
Lys Gin Asp Ser 



GCA CCT 
Ala Pro 
105 
CAG GCT 
Gin Ala 
120 

CCC AAC 
Pro Asn 

GGC ATT 
Gly He 

GCG ACC 
Ala Thr 

ATC CCA 
lie Pro 
185 
GTT ATC 
Val He 
200 

TAT GAT 
Tyr Asp 



Val Gly Thr Thr Gly 

80 

GGA AAA 
Gly Lys 
95 

GCG GTG 
Ala Val 



TGG CTT GAA 
Trp Leu Glu 



GCC CGC 
Ala Arg 

AAG CTG 
Lys Leu 

GCT GCG 
Ala Ala 
155 
GAG CAG 
Glu Gin 
170 

GTT CAC 
Val His 

TTT GGC 
Phe Gly 

CGC AAC 
Arg Asn 



GCT ATC TCT 
Ala He Ser 
110 

TTC TTC GAA 
Phe Phe Glu 
125 

GAT GCA CCT 
Asp Ala Pro 
140 

GCA CGA AAA 
Ala Arg Lys 

GCA CTT GAG 
Ala Leu Glu 

GCA GTC CGG 
Ala Val Arg 
190 

ACC CAG GGT 
Thr Gin Gly 

205 
TCA TTT GCA 
Ser Phe Ala 



TCA GCT 
Ser Ala 

TCA GGC 
Ser Gly 

GAA GCA 
Glu Ala 
160 
GGT TCC 
Gly Ser 
175 

ATG TCC 
Met Ser 

CAG ACC 
Gin Thr 

CCA GGT 
Pro Gly 



210 
GTC TTG GTG 
Val Leu Val 
225 

GGA CTT GAG 
Gly Leu Glu 



215 

GGT GTG CGC AAC ATT GCA 
Gly Val Arg Asn He Ala 
230 

CAT TAC CTA GGC CTG TAA 
His Tyr Leu Gly Leu Sto 
245 



CAG CAC 
Gin His 
235 



220 

CCA GGC CTA 
Pro Gly Leu 



GTC GTA 
VaL Val 
240 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



747 



[El 2] **«©^t Koi?fc>=iy 



3.5 k b<ODNA#r 



[SI 31 *SW!<0:/9*S KpCRY30-da p BO 
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9 



imi] 



3.5kb 



HiniUl 



PstI Xbal 

'» t I I 1 



HindUl 
Dral Clal p s Q 

i — JU-i 



OBSESSES 



J 



500bp 
I I 



im2] 



3.5kb 



Hi/dm 



PstI 




Xbal 

L 



1 



Dral Clal p 5t j 

Hf,.-flAi.»«VBHf»»l,ifll'nJiJi»^ 

I , j 500bp 

^ ' I I 



[@3] 



Xbal 




Sphl 
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